Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.043; wR factor = 0.107; data-to-parameter ratio = 17.3.
In the title compound, C 8 H 11 N 2 S + ÁC 12 H 10 NO 3 S À , the NH group of the S-benzylthiuronium is protonated and the interplanar angle between the phenyl ring and the CH 2 -S C(NH 2 ) 2 unit is 47. 44 (10) . In the 4-anilinobenzenesulfonate anion, the interplanar angle between the two rings is 44.07 (8) . In the crystal structure, anions are linked into chains along the c-axis direction by N-HÁ Á ÁO hydrogen bonds, while additional N-HÁ Á ÁO interactions link the cations to the anions in chains along the b-axis direction. These chains are further interconnected into a two-dimensional network parallel to the bc plane by C-HÁ Á ÁO interactions. C-HÁ Á Á contacts are also observed.
Related literature
For bond-length data, see: Allen et al. (1987) . For background to the applications of S-benzylthiuronium chloride and sodium diphenylamine-4-sulfonate, see, for example: Liao et al. (2004) ; Liu et al. (2006a,b) ; Mostafa (2006) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2005 ); cell refinement: APEX2; data reduction: SAINT (Bruker, 2005 ); program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2003) . Comment S-benzylthiouronium chloride is a useful compound in pharmaceutical and biomedical science (Mostafa, 2006) and also in electrochemistry (Liao et al., 2004) whereas sodium diphenylamine-4-sulfonate is extensively used in nanomaterial studies (Liu et al., (2006a, b) . Both compounds have the potential to form hydrogen bonds. As part of our investigations into solid state hydrogen bonding, the title compound (I) was synthesized and herein we report its crystal structure.
The molecular structure of the title compound consists of a C 8 H 11 N 2 S + cation and a C 12 H 10 NO 3 S -anion (Fig. 1 ). An NH group of the S-benzylthiouronium unit was protonated to become a NH 2 moiety. Neither the cation and the anion are planar as can be seen from the interplanar angle between the C13-C18 benzene ring and the least-squares plane through the S2/C20/N2/N3 unit being 47.44 (10)°. In the diphenylamine-4-sulfonate anion, the interplanar angle between the the two benzene rings (C1-C6 and C7-C12) is 44.07 (8)°. The C13-C18 benzene ring makes dihedral angles of 71.72 (9)°a nd 29.45 (9)° with the C1-C6 and C7-C12 benzene rings, respectively. The cation is linked to the anion by an N-H···O hydrogen bond (Fig. 1 ). The conformation of the dimethylamino group with respect to the S-benzyl substituent is reflected in the torsion angles C20-S2-C19-C18 = -177.78 (11)° and C19-S2-C20-N2 = 14.60 (17)°. Bond lengths and angles in (I) are in normal ranges (Allen et al., 1987) .
In the crystal packing ( Fig. 2 and Table 1 ), the anions are linked into chains along the c direction by N1-H1N1···O1
hydrogen bonds whereas the cations are linked with the anions into chains along the b direction by N2-H1N2···O3, N2-H2N2···O3 and N3-H2N3···O2 hydrogen bonds. These chains are further inter-connected into a two dimensional network parallel to the bc plane by C19-H19B···O2 interactions. C-H···π interactions were also observed in the crystal (Table 1) ; Cg 1 and Cg 2 are the centroids of C7-C12 and C13-C18 benzene rings, respectively.
The title compound was synthesized by mixing solutions of the sodium salt of diphenylamine sulfonate (0.54 g) in distilled
water (5 ml) with 5 drops of 1 M HCl and S-benzylthiouronium chloride (1.0 g) in distilled water (5 ml). The mixed solution immediately yields a precipitate in ice cold water. This was filtered and dried. Colorless block-shaped single crystals of the title compound suitable for x-ray structure determination were recrystallized from methanol by slow evaporation of the solvent at room temperature.
Refinement
All H atoms were located in a difference map and were refined isotropically. The highest residual electron density peak is located at 0.86 Å from C10 and the deepest hole is located at 0.65 Å from S1.
sup-2 Figures   Fig. 1 . The asymmetric unit of (I), showing 50% probability displacement ellipsoids and the atomic numbering. The N-H···O hydrogen bond is drawn as a dashed line. Fig. 2 . The crystal packing of (I), viewed along the a axis. Hydrogen bonds are drawn as dashed lines.
S-Benzylthiouronium 4-anilinobenzenesulfonate
Crystal data 
Special details
Experimental. The low-temperature data was collected with the Oxford Cyrosystem Cobra low-temperature attachment. O2-S1-O1 112.06 (7) C10-C9-C8 120.73 (14) O2-S1-O3 111.18 (7) C10-C9-H9 120.8 (11) O1-S1-O3 111.84 (7) C8-C9-H9 118.5 (11) O2-S1-C10 107.66 (7) C9-C10-C11 119.74 (14) O1-S1-C10
106.02 (7) C9-C10-S1 119.82 (11) O3-S1-C10 107.76 (7) C11-C10-S1 120. 
